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p1 a 9 9 -9 -9 -9 9 -9 -9 9 -9 -9 -9 -9 9 -9
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p14 t -9 0 -9 -27 -45 -18 9 0 9 9 -9 0 27 27 54
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Reset_l=0/
OpCode=NoOP; soc_out<=0
tcaff_out<=0;data_out<=0
enable<=0;Data_Read_en<=0
Pace_count<=0;streaming<=0
Reset_l=1/
soc_out<=soc_in
tcaff_out<=tcaff_in
data_out<=data_in
Reset
Start
soc_in=0OR
( soc_in=1&nocontrolcell)OR
(soc_in=1&controlcell& tcaff_in=0)
&NOT(( OpCode=DumpOR
Streaming=1)&Data_Ready=1)/
pace_count<=0
ControlCell_W1
IDECell_w00
IDECell_w0
IDECell_w1
IDECell_pace
 soc_in=1&
controlcell&
tcaff_in=1/
OpCode<=NoOP
 soc_in=0&
tcaff_in=1&
Data_Ready=1&
(OpCode=DumpOR
Streaming=1)/
tcaff_out<=0
Data_Read_en<=1
ControlCellw12
(null)/
soc_out<=soc_in
tcaff_out<=tcaff_in
data_out<=data_in
(null)/
soc_out<=1
data_out<=ATMHeader1
(null)/
soc_out<=0
data_out<=ATMHeader2
IDECell_w1
(null)/
data_out<=Data_out_b
IDECell_w2
(null)/
data_out<=Data_out_b
(null)/
Data_Read_en<=0
data_out<=Data_out_b
IDECell_w12
.
.
.
IDECell_w13
(null)/
data_out<=Data_out_b
(null)/
Pace_count++
Pace_count>Pace_val/
Pace_count++
Pace_count=Pace_val /
soc_out<=soc_in
tcaff_out<=tcaff_in
data_out<=data_in
Pace_count<=0
ProcessControlCell:
ReadOpCode andcontrol
paramsfromcell.
Setvalues:streaming,
pace_val,enable.
Writecontrol acks tocell.
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Reset_l=0/
Write_en<=0
Read_en_b<=0
Read_Addr_b<=0
Data_Ready<=0
Reset_l=1/
Read_en_b<=0
Write_en<=0
Data_Ready<=0
Reset
Idle
MonitorStart
Enable=1/
(null)
Monitoring
Reset_ack_l=0&
Enable=1/
Write_en<=1
DataCollecting
Buffer_Length>0&
Enable=1/
(null)
DataReady
Buffer_Length>24&
Enable=1/
Data_Ready<=1
DataOut W0
DataOut W1
Enable=0/
(null)
Reset_ack_l=1&
Enable=1/
(null)
Buffer_Length<=24&
Enable=1/
(null)
Data_Read_en=0&
Enable=1/
(null)
Data_Read_en=1&
Enable=1/
Read_en_b<=1
Enable=1/
(null)
Enable=1/
(null)
DataOut W10
DataOut W11
Enable=1/
(null)
Enable=1/
Read_en_b<=0
Enable=0/
Read_en_b<=0
Write_en<=0
Data_Ready<=0
Buffer_Length>24&
Enable=1/
(null)
0<Buffer_Length<=24&
Enable=1/
D
ata_R
eady<=0
Buffer_Length=0&
Enable=1/
(null)
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Reset_l=0/
Reset_ack_l<=1
Write_en_a<=0
Data_in[0:1]<=0
Reset_l=1/
Reset_ack_l<=0
Write_en_a<=0
Reset
Idle
Monitor
Dstrobe_neg
Dstrobe_pos
Dstrobe_pos_sample
Dstrobe_neg_sample
Dstrobe_pos_pause
Dstrobe_neg_pause
Dstrobe_pos_
sample_pause
Dstrobe_neg_
sample_pause
Write_en=0/
(null)
Write_en=1/
(null)
Write_en=1&
NOT( Dstrobe=1& Dmarq=1&
Dmack=0& Hdmardy=0&Stop=0)/
(null) Dstrobe=1& Dmarq=1&
Dmack=0& Hdmardy=0&
Stop=0/(null)
Write_en=0/
(null)
Dstrobe=1& Dmarq=1&
Dmack=0& Hdmardy=0&
Stop=0/(null)
Dstrobe=0& Dmarq=1&
Dmack=0& Hdmardy=0&
Stop=0/
Write_en_a<=1
Dstrobe=1& Dmarq=1&
Dmack=0& Hdmardy=1&
Stop=0/(null)
Dstrobe=1& Dmarq=1&
Dmack=0& Hdmardy=0&
Stop=0/
Write_en_a<=1
Dstrobe=0& Dmarq=1&
Dmack=0& Hdmardy=0&
Stop=0/(null)
(null)/
Write_en_a<=0
Dstrobe=0& Dmarq=1&
Dmack=0& Hdmardy=1&
Stop=0/
Write_en_a<=1
Dstrobe=1& Dmarq=1&
Dmack=0& Hdmardy=1&
Stop=0/
Write_en_a<=1
(null)/
Write_en_a<=0
(null)/
Write_en_a<=0
(null)/
Write_en_a<=0Dstrobe=1& Dmarq=1&
Dmack=0& Hdmardy=0&
Stop=0/(null)
Dstrobe=0& Dmarq=1&
Dmack=0& Hdmardy=0&
Stop=0/(null)
Dstrobe=1& Dmarq=1&
Dmack=0& Hdmardy=1&
Stop=0/(null)
Dstrobe=0& Dmarq=1&
Dmack=0& Hdmardy=1&
Stop=0/(null)
Dmarq=0OR Dmack =1OR
Stop=1/(null)
Dstrobe=0& Dmarq=1&
Dmack=0& Hdmardy=0&
Stop=0/(null)
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Reset_l=0/
soc_biocomp_int<=0; tca_mod_in<=0
snapshot<=0;base_en<=0;start<=0
{data_biocomp_int,base4x,pattern,pattern_num
pattern_length,threshold,b_match,b_ nomatch,a,
snapshot_seq,snapshot_count,snapshot_period
snapshot_head1,snapshot_head2}<=0
Reset_l=1/
soc_biocomp_int<=soc_in
tca_mod_in<=tca_biocomp_int
data_biocomp_int<=d_mod_in
Reset
Startsoc_in=0OR
( soc_in=1&nocontrolcell)OR
(soc_in=1&controlcell&
 tca_biocomp_int=0)ORstart=0/
soc_biocomp_int<=soc_in
tca_mod_in<=tca_biocomp_int
data_biocomp_int<=d_mod_in
base_en<=0;snapshot<=0
Pad_CTRL_Cell
 soc_in=1&
tca_biocomp_int=1
controlcell&/
soc_biocomp_int<=1
tca_mod_in<=tca_biocomp_int
data_biocomp_int<=d_mod_in
ProcessControlCell:
ReadOpCode andcontrol
 paramsfromcell.
Setvalues:start,pattern,
pattern_length,threshold,
b_nomatch,b_match,a,
snapshot_period,snapshot_head1,
snapshot_head2.
Writecontrol acks tocell.
Chk_CTRL_Cell
(null)/
soc_biocomp_int<=soc_in
(null)/
soc_biocomp_int<=soc_in
tca_mod_in<=tca_biocomp_int
data_biocomp_int<=d_mod_in
Pad_Data_Cell
 soc_in=1&datacell
tca_biocomp_int=1&start=1/
soc_biocomp_int<=0
tca_mod_in<=tca_biocomp_int
data_biocomp_int<=0
Data_Cell1
Start=1/
base_en<=1;base4x<=d_mod_in
if(snapshot_count>= snaphost _period)
etc.
Data_Cell12
Start=1/
base_en<=0
snapshot<=0
(null)/
base_en<=1;base4x<=d_mod_in
if(snapshot_count>= snaphost _period)
then{snapshot<=1;
snapshot_count-=snapshot_period;
snapshot_seq+=1}
else{snapshot_count+=4;snapshot<=0}
Start=0/base_en<=0
snapshot<=0
.
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ATMHeader1
ATMHeader2
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TargetDataCell
DataWord0
DataWord1
DataWord2
DataWord3
DataWord4
DataWord5
DataWord6
DataWord7
DataWord8
DataWord11
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Reset_l=0/
soc_out_mod<=0;
 tca_biocomp_int<=0
d_mod_out<=0;shift<=0
waitcounter<=0; EoD<=0
shift_count<=0;match_found<=0
Reset_l=1/
soc_out_mod<=soc_biocomp_int
tca_biocomp_int <= tca_out_mod
d_out_mod<=data_ biocomp_int
Reset
Start
Snapshot=0OR(Snapshot=1&
tca_out_mod=0)/
soc_out_mod<=soc_biocomp_int
tca_biocomp_int<= tca _out_mod
d_out_mod<=data_ biocomp_int
shift<=0
Waiting
Snap_a0
Snapshot=1& tca _out_mod=1&
soc_biocomp_int=0/
WaitCounter<=0
tca_biocomp_int<=0
WaitCounter < WaitLength/
WaitCounter ++ WaitCounter = WaitLength/
WaitCounter <=0
Snap_a1
(null)/ Soc_mod_out<=1
d_out_mod<=snapshot_head1
Snap_a2
(null)/ Soc _mod_out<=0
d_out_mod<=snapshot_head2
Snap_a3
(null)/
d_out_mod<=snapshot_ seq
Snap_a4
(null)/
d_out_mod<=snapshot_count
Snap_a5
(null)/shift<=1; EoD <=0
d_out_mod<=match_found
shift_count<=0
Snap_a13
(null)/
d_out_mod<=shift_out
if(shift_count<shift_length)
{data_out<=shift_out;
shift_count++;shift<=1}
else{match_found<=0;
shift<=0; EoD <=1;
d_out_mod<=0}
...
Snap_b0
Snap_b2
(null)/ Soc _mod_out<=1
d_out_mod <= snapshot_head1
(null)/ Soc _mod_out<=0
d_out_mod <= snapshot_head2
Snap_b3
(null)/
d_out_mod<=shift_out
if (shift_count < shift_length)
etc.
Snap_a13
.
.
.
EoD=0/
d_out_mod<=shift_out
if (shift_count < shift_length)
etc.
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EoD=1/
d_out_mod<=shift_out
if(shift_count<shift_length)
etc.
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ATMHeader1
ATMHeader2
SnapshotSequence#
SnapshotDelta
MatchFoundFlag
Cell31Unused
Cell30Unused
Cell29Unused
Cell28Unused
Cell27Unused
Cell26Unused
Cell23Unused
.
.
.
ATMHeader1
ATMHeader2
Cell19Unused
Cell18Unused
Cell17Unused
Cell16Unused
Cell15Unused
Cell14Unused
Cell11Unused
.
.
.
Cell20Unused
Cell21Unused
Cell22Unused
16bits 16bits
1stSnapshotCell ProceedingSnapshotCell(s)
ATMHeader1
ATMHeader2
Cell7Unused
Cell6Unused
Cell5Unused
Cell4Unused
Cell3Unused
Cell2Unused
Cell8Unused
Cell9Unused
Cell10Unused
Cell1Unused
Cell0Unused
Unused
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grep execution time vs. number of matches, 10 char query
∆ − 1 match, est. rate 3.6549e+07 bytes/sec
o − 50 matches, est. rate 3.3973e+07 bytes/sec
+ − 100 matches, est. rate 3.6381e+07 bytes/sec
x −  200 matches, est. rate 3.3954e+07 bytes/sec
* −  300 matches, est. rate 3.3982e+07 bytes/sec
ïåð`ñ*ò$ó"ô
ß
öz®÷AØ?ñó!ôPÙ'ôWÛ(ôò
S
ðü
R­S
ð`ýKô¨èa¨"ö
R
ò$ý
©
ôóýKþ
S
Y$ô¨
ïåð`ñ*ò$ó"ô
ß
ö® ¨TY$ü
`
¨ÀØ?ñ*ó"ôP
Ý
¨TÙcôWÛ(ôò
S
ðü
RGS
ðý'ô=ü
R
þ
R
þ*ó"ó!þ
i
ü/ fið
R
P$ò
S
$ß`ô¨P$ßü
STS
ô
V
þ*ñþ*ð
R
¨
S­S
Y$ôX$ß`ô¨
Ý
¨!ðhÚ0ôö
Ö
YôKýXò$ß
S
ð6P$ßôlßð
R
ô¨ó"ôP$ó"ô¨!ô
RZS
P.ôóW Þü*ó!ý'þ
R
ô
S
ô¨
S
¨
`
ð
S
Y
V
ð.ôó!ô
RS
R
ò$ý
©
ôóT¨fiü0 ý'þ
S
2Y$ô)¨
S
ü
S
Yô¨"ôþ*óW2Y~³¢ò$ôó
i
P$ß`þ
RZS
ô
V
ð
R
ôþ/Yßôö
Ö
ünô
R
¨"ò$ó!ô
S
Y$þ
S
ñ*ó"ôP
Ý
¨
¨
S
þ
S
ôXýKþ02Y$ð
R
ôü
R
ß
i
ô
R
ü*ò
RZS
ô0ó!ô
V
ýKþ
S
Y$ô¨ü*óP$þó
S
ðþ*ß;ý'þ
S
Y$ô¨þ
SKS
Y$ôP.ü*ð
RS
¨
`
Y$ôó"ô
S
Y$ô
ß/ß
þ*ò S Y$üóPßþ RZS ô V ý'þ S Y$ô¨WU S Y$ôó!ô0ýKþð R ð R ñEP.üó S ð`ü R ¨Jü0  S Y$ôð R P$ò S $ßô¨ ` ôó"ô.P.ü/P$òßþ S ô VK` ð S Y
þª¨"ð R ñßô52Yþ*ó!þ0 S ô0ó R ü S ô)³ ò$þß S ü S Y$ô$óT¨ S Y$þó!þ/ S ôóJü/  S Y$ô5¨!ôþóTY³¢ò$ôó i ö $ð R ôñ*ó"ôPKü R ß i
¨!ô0ô1¨ S Y$ô$óW¨ S ý'þ S Y'ü R ôþ/Y'ßð R ôü0  S Y$ôfið R P$ò S $ßô)U S Y$ôfiý'þ S 2Y$ô)¨ ` ôó!ô5P$ß`þ RZS ô V ü R ô S üXþ
ßð R ôUP.ü0¨!ð S ðü R ô V þ S.S Yôô RV ü0  S Yôß`ð R ôU S Y ò¨Jô R ¨!ò$ó"ð R ñ S Yþ S ØÕñ*ó"ôPÙªPó!ü3ô¨W¨!ô V ôWaôó i:©i°S ô
ü/  S Y$ôXð R Pò S $ß`ô¨!öXï.ü*óôþ/Y~P.ôóT Þüó!ý'þ R ô S ô¨ S þ R þ/PP$ó!üffÛ(ðý'þ S ð`ü R ü0 ØÕñ*ó"ôP Ý ¨WÙ ©i°S ô±0¨!ô
S Yó!ü*òñ/YP$ò S` þ/¨þßhò$ß`þ S ô V ò¨"ð R ñßð R ôþ*ó;ó!ôñó!ô¨W¨!ð`ü R ö Ö Y$ü/¨"ô
S Y$ó!üò$ñ/YPò S aþßò$ô)¨åþ*ó"ôßðh¨ S ô V
ð R ïåð`ñ*ò$ó"ô
ß
ö®ö
0 0.5 1 1.5 2 2.5
x 108
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
x 107
Input File Size (bytes)
O
bs
er
ve
d 
ID
E 
Th
ro
ug
hp
ut
 (b
yte
s/s
ec
)
grep IDE throughput vs. number matches, 10 char query
∆ − 1 match, weighted avg. 3.6603e+07 bytes/sec
o − 50 matches, weighted avg. 3.3828e+07 bytes/sec
+ − 100 matches, weighted avg. 3.4320e+07 bytes/sec
x − 200 matches, weighted avg. 3.3766e+07 bytes/sec
* − 300 matches, weighted avg. 3.3842e+07 bytes/sec
♦ − ideal throughput 4.0495e+07 bytes/sec
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grep execution time vs. query length, 300 false matches
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grep IDE throughput vs. query length, 300 matches
∆ − 10 char query, weighted avg. 3.2117e+07 bytes/sec
o − 20 char query, weighted avg. 3.2602e+07 bytes/sec
+ − 30 char query, weighted avg. 3.1410e+07 bytes/sec
x − 40 char query, weighted avg. 3.2680e+07 bytes/sec
* − 62 char query, weighted avg. 3.2167e+07 bytes/sec
♦ − ideal throughput 4.0495e+07 bytes/sec
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biocomp execution time vs.pattern length, 1 match
∆ − 4 char pattern, est. rate 4.6589e+06 bytes/sec
o − 8 char pattern, est. rate 2.4478e+06 bytes/sec
+ − 16 char pattern, est. rate 1.5116e+06 bytes/sec
x − 32 char pattern, est. rate 8.5443e+05 bytes/sec
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biocomp IDE throughput vs.pattern length, 1 match
∆ − 4 char pattern, weighted avg. 4.6394e+06 bytes/sec
o − 8 char pattern, weighted avg. 2.4501e+06 bytes/sec
+ − 16 char pattern, weighted avg. 1.4931e+06 bytes/sec
x − 32 char pattern, weighted avg. 8.5220e+05 bytes/sec
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biocomp target data throughput vs. pattern length
∆ − Regression line, slope 1.7160e+07, intercept 3.5721e+05
o − Measured throughput
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